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{67} The jny^'sibrM 

raws tor contoHtog a telephone, peculiarly a mobik: 

Ute us$f interface of ?ns *&tepft*XH> 33 \/oice<qntfoifed, 
whsr&by dialing car* .roads witho^l^.u^ed hands- 
e.g. driving & ear to m& method according to the 



invention, ihe task of a speech rsc^n^er can be made 
'gaste? ussng phono numbers, tbs pmm%. memory. 
(102). is. on me basis oj a chock command gsvonby the 
..uss* tfro phons s^Mcte.lh^ number to be moogt^^ed 
iiom tmmg the bribers stored- towmomory, vvhemby 
•alsa&r* iineixreei f$cpgn&;orr im\- fee automatically: cor- 
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The .Invention Is r$&ted3o: & .method ioncontr o$ng. ths operator* oh a telephone, -sspes&Jly aniofrEle. telephone 
-.ussd-in aeeikaar network. Mors.- particularly,- the I'nvsntbnis- ralaied i^ a method tor perfom^ntaaton^atie check arid 
•£ -correction in the set-up stssge «rf a telephone connects . The sxamp&.Msphone?. apparatus to- which the invention is 
BppWm wiK hereinafter he/ealled^a^obae phone, by which & *s meant telephone apparatuses (eg. & hand phono) in 
a oeifct&rneiwwk The. invention as such tern no way limited ioroohite phones but can aeweli de applied to telephones 
of the wire network. 

The method according to tb&trtrartiof! ks related to the ImplemaoUabn of a aaer interface of 3 telephone apparatus, 
•e and harainaitet a user ^tortace applying Ihe meth<Kt aeconfeg to th^r invention is ca^ed tfte aser tnieh^oe according 
to the jnvenitorv K can $3 advantageously applied So telephone voice control which bdow wiil he used m an example 
of la^emeniahon of the inversion. However ; the .invention is not limited- to voice -con trolled xmr interfaces but. It can 
aieo be used tnfcerlaees. baesei on pu^-b.^te oo?T*rnandc. 

Telephone voice control ae each Is not a 'new *nyenhon,.When .u^d^n : ;a eaee mobi j$ .ph&ne often h&$tab.e:cap&&& 
Oi operating In &e h^nds^rea mcx& ; for wNch th^.^s : ;to.ba.inJh^ oar ha^s.4^e fapii^e^ including a eeparale 
microphone end a toadepee!<ea A, dhver who epeake O:n tho. pho^e^an ^tvhls-.or her both.hands for driving the ear 
during the o&k The a&vsmsgsa-of .tfcs hands-tee -operation am mmmmnm and added safety Because of the' eon- 
:ve.eteno90f yee.th-e h&nde^ree facility. Jeasso. used as desktop hands-free insteaatien in the ofte mvwonmml 

The practicability .ohtne naadsakee-tadiity. attested :by the fact tfrat; waer? making. & call the rtamber -usually, hm 
to-, be d?Med aeino; iha .keypad user interface ;of the. telephone Th© :«e is< f ra^ for atiawsang ins : phor^:. A voice- 
oontro^od. teiaphons .eJimlnaio^ 1h:^; probteiri e^auaa kaypaci aser' int^ffso^ ths: phoa^ ia ?>ol rse^d^d t'cr maklag 
or -^n;5 w^nng ^siii. 

fp ihe.priqr ?at -iUa.kma^n ^ava^i d^ar^at ways ottrap^:n^n^ng a voj^-aoatrotied telephony aa^r .;aterla<^i; Tih^aa 
maihoda ara d^cks^d a<f ia U..S. PaL rte, §,222 A 21 and 4,S2S,W2.. Below ?tw& be d^caasad poor art vck^ 
^ oenirolled uaer inierfacee ;ma:sniy in' ■gewr^ ^nd soa^ d£aai& oi patimum 8?rmg®tr-m$*>; 

Two commonjy aa^d concapta raJaiad to ihs vosca-con ironed Isbphona yaaf sniar-aca ars digit diailing and f^p.eh- 
ioa/ dialog,. Sn raparJo?y dialing., i:ha uaer.a^Sacts pho?je -aumteQr o^ th« bi-sb of a:'prea*saofd^d vcfes r^oord^ng ...The 
vofce asoordsng corresponds to a name as^oci^tod wih the phono namber; whefe&y ?t ia poss^le to aeksof a ni;mber 
on- ihebasis of the name of tho owaar of the namber; Thevoloeoommand eaa oor^pma.one.ormoro words, e.g, *John* 
^? o?- K ao:ha Smnhh 

Beforo.a.rep«rtO:V diasisag-.Goa^m the te^itm^'has io b$.$s* into a mocfe : wher^ : jt. kaows:to expaota aaa^e. 
Ihki csn be .achieved either vvslh a voles aon^m&nd or yalag ^e keypad of the phons In a car installation, & .also 
nosaEbEe to have' an addttiona? mizmal control laei&y a.-g. in lha vicinity o? i^se atearir^ wheel, thaa rnakiag II aaay to 
aa^vaie lha repertory dEa&fag. ^tata. 

4in: esaenaaS u ra: in the i'epeiton/ dsa^ia^ a^erlntaruitea ths *aain*ng phase. in. which the: u^ar : stof&$1b« ■rFaa^^sa 
assoc. tod .vvlth'th^ nianbara as vojce a-saas^igea, or Iraqaonay and arae coded si^aais. in the telephone's memory. 
Depending:. on the. inipiamaatat^oe of trmmar interfaoe the user may have to repeat a nara^ aiore than oeo^.lo make 
areiiabte^oordEng forspaechreeopniaon, inlha resort too phaae, the phone :coaip^raa iha spoken name commmd 
to sill the raoofd^gs and, -on the baaia of a. statiaJioal odrnpanaon, eefeets the vojee recording that beef apaches the 
•4$. :cernmand. 

Sine^ ihere^^ayaiwaya ocoef an onor tnahe ;-ecogn^on ; the phone aeuaily verifies the raeognixed narna:ia: eoaia 
way; U^aaiiy fhia ?e done by n^prodec^ne the mcoejn&ed vok-a reoordtnp and reqealng nae; verification. As the phone 
h:ae reproduced the voice reooadieg that li h&stcmdi en th«.bas^"o^ the recognition, it expects the oeer to cave an 
attErmative or aegahve anevver. It the recognition wm- correet ; Ihe.eaer saye- e^. "yeah, whereby me phone begins to 

^ aet up the connection . % on tie other hand, lhe: reeo^nitlon wae incora^et, the aser says; e,g. "no*;, .whereby e pmr mt 
'telephone asesiiy returns to the "instil afaie ,o! the repertory dulling, lb this, method of operation % known >m improve- 
ment dfek>aed In U.S. Patent No. 4,<?2B,30P :ifj wh}eh the aser doea not have to ver^y a correct reno^nakxi with' an 
at^EEVnetis/e anawef iike : vea x ; elace the phone, having reprodaned: the facording: that ft baa toand aa a rea^tt of the 
reoognition, m\hm\ mr?\®dkmty ox a^r a abort' delay ^arts to sat up the aonneotlon,, iUhe recognition :wae ineorreat, 

&> the user rnay eaaaei the eail dering said de^ay or even dming- cat I set-ep.. In addition, It is. known .from ii .S. : faiant No. 
S,3£<U£1 an improvement ^olhe r?iethod -di^xiesed; in v^loh the telephone seieotc In the roeogniaon saveial reoo^- 
nitbn reaiiit^ arvd reprodaaea hrst. th<s teauil'that beat rt>alchea the nscoontfiorv It th^ year gives a nag^wa answer to 
this repfo<itfotiQn, the phone ee:edts : the reautr ihm m the second t<e$t match "to the recognition, in the phawy cialro of 
LhS. Patent No. 6,222, !2:i ihss lunoto \s gm&mzm ao that as a response io each, fepaiitbn of a particular voloe 
command, the telephone tndicatee . as voice re production and/or on the. display the next best candidate;, when, the can - 
didates nsve been arranged eo erdec 

In d:i:git diaiOng the. user eeiiects- a. phone number sj sing a voice command. eoixipneinga. ^eneeot digits... In ether 
words : -the -number te apoken ao the phone, which reeepnkes the aehes ot digits and aeie ap. a conn echen to- the 



a 



telephone number \\ re£ogrt&$& Bsfomuiism^ ih&phom. mimbm, ihs phom h&efo.tse setinto.a mode, whers.-it knows 
id. expect: a number. Thsa can be achieved eibw.wjm ^.TOe:.mjr:and or-essng : &ig-pi&tt fcuttons on the Setephonos 
keypad in--.a : ,carin§taiMion, It rs also possible to: have.-an .^&oe.a* external eomro[?&c3&y.$.§: irrteer vicing of 
steering wheel, thus making it easy to achats the digs! diaiiing stats. 
£ Since not a?i telephone nymbsfs.am squally lonp. : the user has to. end me-as-neeo:- digits with a command word 

ia *dii-aPj to inform the. telephone that tne- number. contains -no m digits,. pnnelpie. the : iersphone eouio conclude 
;t irom the stance that toilers the uacnop; ol dip;tu : but each a n«hod resets in delay and uncertainty. eepedaiiy in a 
no:sy environment Indeed, :;n the prior ad iUs esed exclusively &&fh<^: commend word ending the number 
So : a digit dlaihng command could be e.g. 'nine ihfae one two rwo \hto& two three four three dial". 

Voje&-cani[?o^d phones ps-ingdlgtt dia^ag: diner Horn each oiher mgfztihmtH in th^roost mdely method the 
diglte have to he uuered separaie^y wnh a short pauea he^een the individual digiie Sudva racognibon method is 
ca!led isolated word reeognibam Anoihw method is to utter th&whoie sequence of digits- without pauses: euch amethod 
le aned connected word recognition-. For the- speech reeo^mtien. .unit of a: phone .tho- recondition of. individual digfts: le 
much easier than of whole dlgk seeuencee in which the trena&on pohus between individual c%?& are unknown. For 
a* the .user hwwe-h uttering connected digits- 1$ the-: mor&'n&fofaj way of asiecbng phone, nembere 

in pfm art. user interfaces eased on d.igfc . dialing the meet important factor effecting; the : correct recognition of :a- 
phone number $- the probahiiiiy of a ;cx>rwl rseogn kion by the phone of .an individual digit. The of this probability 
can be tlsustraied by the toifowing exempt let m assume thai a uear .d&taieea eernpietaiy random nine-digit telephone 
numbs? sad let as further assume th&i the speech recognition ami in the phone ope rat e e pur eiy po a guessing baais : 
whereby me pfObabimy ot recogai^^^^ The -profoabiSty torlhal th^ phone reeogn^ee 

the whole nineKag'it ^<>quer>ce cort^e^y ia. M 1 ■: -- tO v ^. or one. in a hl\l\m. Evm ihihe ep^eeh r^:ognilion mit ware 
.iiripf-oved eo th^i tm. probnib^ ot -st. fx^ra^t reeognitlon. ot m- mm^dmm^i ha Git .o? -8D%.. 4ha : probHtb^^.y- of 
a mrr^c! .recGgnttioe: o! the v^lde rarx^igs?, seqasnse wcsaid ^111 be. a revest t :>^> (0:8^ ^0,1:345. 

From the user's point of -view o* tb;5 i=eer st b frustrating if a. voice <;ontmsir?d phone reoognaee oorreciiy evofy 
^ -seventh phone number on the average;: A^imte probiern may arise h' connection wiih a user ^ierfac;e' based m push- 
button coirnmandS: aspoc^iiiy with torgetl ut or ciumey users : ^though photm t ecognfeee the pyeh-bubon commands 
mth a 100% pfobabiiiiy, the user may nv^rej^ambor : ihe- phone: nurtib-eror the eoa'aspondir^g atpha numeric character 
eequence or he :or ahe niay puah a wrong button. 

It is an ohieot ohfe Invention toamprove the .eonveoienoe of use of $he. telephone, it. is aleo an ohjeet of the 
so invention- to improve reiiahiity and spaed of dialling, U is a fuhhor .object or the snvention io improve the probabll^y of 
■recogniBng a,phone :nymber : ODrraeliy in ■.st voiee-controt^d:Uaer : int&daee,, A yet fuither-ob^ct of l^e invention b-to 
correct uee^rnade errors when setting, up- :a telephone eoanactbET : : 

These: objects of the Invention ans ^ci^eved wtth a luaotion in whicn the user may deiVne a carta in number .ot ail 
possible oatled pady candidates aa the tundernental-ser for the raeogniijon by the phone. 

h is charact^risilc o; the method according to the invention tor controlling a telephone appafaiue, which IncSedee 
cofn?oraniJ and sierage meana, that in lithe aso: de?;vere a check coj"nm«nd io said telephone apparatus and as a 
response to eatd check .command .^iid -eomrol • t^lt compares: the .character, eequenee provided by the. user to corre^ 
sporidingehai-aetef sequences- eiored. in said storage means and -sei^cte for teiephone : connect ion' seKip 'that eharaeter 
sequence among the compared character sequences stored in said storage means wt^lch besi maichas mM chsmeter 
sequence provided by the ueer. 

itis ehafaciehshc of the teicphone apperat us according ^o the invention whteh inoiudes aconirof unit :and borage 
means that n aiso inciudes 

means for dasivehng a check eomrnand from ihe u ear to ea.id. control unit, 
^ - means tor comparing, a. character aeqeenee. provided by the. aeer to corfoepondin.g cha^cter s^queneea stored m 
saie storage moahe.ae a. r^aponse kvsaid check command, and 

■means fen s-ejecting tor ■leicpnene connection eohap.thai chametCf eaqaence. among ri^a compared, aha rmt&v 
sequences stored i:n said etOfage a-saans which ba^>t mafehes ihe character eeqaenca deijvered. from, the user to 
the telephone apparatue. 

.£& 

The moogn^ion ot a phone number js cc^eldeiab^ eaeier if the phone numbef delivered to the-phone foalongs to 
a. predetermined, relantively smaii set. Thjs m-. tostrated.by the fojiowing. example Lei us aeeame Jhat the user oh a 
voice ■coniroiied ueer inJertaca knows that the.ni«i«»d^.pha^ numbe? tmt he dictetad ie one oi a hundred stored in 
the phoned memory. Sy phone numbers in rhe memory or stored *o the memory we mean afi those phone numbers 
thaJ in :Somc way : or another are. known to the telephone and. which can be processed by the eiecthe unit eontraiftng 
the operation ot'the phone, Haviin g dictated the number the. uaer indica- es to the phone thatlhe: phone numbere stored 
in the memory are to be used as. the .fundamental -set for the mcopninoa. Even if the recognition -we re based on pum 
geeestrig, the psrobabiiity of a. correct recognition has eiready improved- $o l /TOD.-: t(^ s ; : ortcn mWm timea belter than 



for the-rscognstfon of .a genera chancier sequsnos.. W&ir : an. advanced resection algorithm and u$in§. the phone 
O'jfnbsre in Ihe. memory. fundarnanial aatahe probability or correct r^ognftion. be considerably tr&prbv&d. 

.Sirnii&iiy : In- a.ie&phone- user fotei&ce- whfc-h the use? .selects. ih$ eat&dp&rty by- dd&.enng. io the phons-a phone 
'ngmbgr-orcdrras^ seqaonee: a sm?at error sash as onesh&rscler can be corrected, m 

•£ .theoparafcOE} according to the invention:,:, the: aear mdicatas to- the phone that it should peftcrm ths recognitor for the 
•eb&r&ctfer sequence, entered, &y the user using, the tuodamema* eel o! charae'tar seqasncos stored in the memory : -and 
the phone marches fforn the memory Ihe chalets* sequence >vb?cft best tratches the character sequence deitvef ed 
bytheesec 

When the telephona -has recognized the intended cabled. par ty number and has- n^prodeeed :jt either by spaaing 
?e or on tft» display- for checking, th$ use? may, \1 h s or notice;? an error, pjve a -separata command £e . g . s, ch eek x ) after 
which the phone compare ihe recognized Ineorroor number iq a$f numbers in *ae?r*ory and &8tecfe ihs number in 
the memory that beet matches the fecognteed incorrect number: 

In -.another ye^bn.of the .same mothod-tbo user may. already wben. Stating .a number to b^-.d^i&d:...en^the-di9tt 
sequence, wiiha separate co^rnand (e, g, s eheok*K ontne basse of which the phone mil Know-that that par^cular n umber 
: is/already, in the' phones- memory When pedofm^ng recognihem the phone win not even oon^der •nerrte s • Xmi are 
not atored In He memory, ihiia.diminiabln^ iha.poesibiflly of reco^nJtion error. 

The operation of a:telephone apparatus ustag-a-tiaer trr^rtace according to. the invention le bek*w deacnbed: : jn 
data;! by means', of m example and with reference to .the accompanying drawings in whsch 

^ Rq. v ; j&a stsie dlagmm &fetraiiag.$ha hsghest •hierarchy leva! m Reoperation o! a voto^ontro lied telephone user 
rnieflaee according! to Ihe prior am 
Fig. 2 is a nsta*e .diatjf&m iifoste&lnq the prior-art operation or a volee^oniroHed telephone use? iotedane: m dip: 

Ftp. 3 i.s a ^ase diaofam illustrating <he tf&fefocHTrt a volee-oonlroBed telephone apparatus via ^e;nteanpt ctaie 
^ tothe basio etats -acoor d^n-g to;a : Known principle : 

Fig. 4 is a state diagram ilh^iraiing the opeTatlon o? a yo&e-contra^ad ieiephof^e yaer intedace ooncsfning the 

Impfovernani acoording io the invention, ihe imptammmi o^l^a phone number resooniiion probabitity 
Fig. S is a state diagram illustrating u^s iran^uon of a vosce -coni ro^ed. te iaphone apperetas via adaiay to lha basic 

e^af a acoor-d^g to a known: p:rincip?n, and 
Fig, 6 is a block diagram of a ie?epbono apparatus m whleb is possible to mo lha phone aenording to ihe invention. 



To iik^tfate the background of fhe inv-antion it is bebw t^ret daecribed the operation of a vok:^?xstroll0d tefepi^one 
use? intedeee according iothe prior an:, fsfemng !o Fsgs. 1 to Saab 5. The use? interface is daplcted using a hiaras-chjcai 
siate diagfarn preeenia^on. Each ind^/iduai stale ;e ropre^enie<3 by a feciangie containing .in ife ^f^adowed i;pper pari 
e$: a name identify ing the state, if a panicuSai stat-a name appee.^ in. diiief eru. figures or in d^ferant lo*:..aiJoas of- one tiguf e, 
it reiers to one and the same alata The while k>war pad ol the nscuangSa ofion sentalns a coda, which corresponds to 
tho tofephona diai^g. Upon anfenng such aatate : tha phone spoaks tho diaiog oorrasponding to tho coda, sf no eoda 
i:S:shown, ma phorta ramams talent aposiientanng th^ eta^ in puastiom im oodingoi tbe tafepnone's diaioga isah own 
in "radio i, 

.State. f ranaitions are dapic^d by arrows and associated oircbs, if the oircia is white, transifion oocufs -direct iy :due 
to year dialog; Triia odde im*do a oiroio indieaiea the uscr diafeg n^ialod fo tha iranekion, tar it bo pomlodoui, howavof, 
■thata transition' oscefs onfy,when the. phone: Taoo^nb:^s : tha : .usef-djaibg oorfaeriy : in that ease,: tha pftono makeea 
atate transition decision ba&ad on the conclusion about -the- .user diatog The coding- of tha mm dfedogs m shown in 
•Tkble '2. If a- circfe is shadowed, the: iransitiion' is nor hasad on : a: asor ; diak>g. The coda inside- ina direia indicates the 
^ oond^ion on wNeh the trans ition-oocars.. Tne olhor transition conditions^are: shown' in Tabla 3; 

The tfoaras .also showcases andlransitiona. which ani iaaievani to' me invention.' and . which are not ratenedlo in 
iha- a^scjpf'bn bafovy nut which are shown as an indication of how the iunotons according to the invasion rate io 
■other timchons of fha,phon-a 

Fig 1 showe the highest hl^rarohy ImMoi tfte usm iniadaca. U\fM\^ ^^phm^i^. in state Normal phone r, in 
ihia state tha phone operates as a n.otma.| nnobile pnons and It cannot d.s cont;rotled with voice commands.. To make 
the- ue«> ot voice commands posaibto fha phone dan to he Uret set into ihe appropriate nKxas. This is achieved through 
push -by iter? seqasnea no. 1 making ths phone .enter esate: Vb;ice oonirol '2 '. i n. etata. V^ice control. 2, ihe phone responds 
"Voica conJroi active aim which it immedialeiv eniers slate Qore.sta-o3, Core state 5 is the basic eiata o? the voice- 
controlled user ;inter?aca : ie, the state into which the phone atwaye .returns e.g. after a call has terminated or after 
cadain other actions. 

in Core state S, the user may start various actions by means of voka oomrnsnde. Wlthth a command ,: D:ai by namesr" 
the year can initiate a oait using a voice command containing a. sequence a' digits.. Such-an operation- Is. iiituatrated in 
Fig- 2. - First the- command 'Dial % number' cansos. transition to stato Digit. dialling: 4- When cntoting this stato ; tha 
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phono answers ■ Number please*. The user can .now say the whole phone number endirtg ii with the command :s diaf , 
e.g. *n^s':thT^s:Qns : thf.siS. one six ^aighi^vensmdar ; Tban toitewsoneoftnrea possible $ia%®Ammili$r& <te$mn&mg 
on how successf el the ? ecognitian. was.. 

It the reeognitkm was considered csri&m. the telephone goes into stela Di&inng <NS> 5. Upon earing *hte stele 
£ the phone responds "Dlafeg" and tnan reproduces the sequence of recognized d la tte ;t" the user does not answer with 
ih& stromal Xaneei:\ the wjH.be established, in conventions vmiteo6%- the- .user & prompts for vehf*estk>o of 
the reccgnfefed numtw : but in the mo?* advanced us*rtfti«ffeo* according to U.S. P&wti No -5,2££i£? dieeuaead 
above that is nol necessary if the recognition weasuecessM 'The nser stiii has ema to cancel !rus caH \i itn? recognition 
failed. Wheotheoa! bd parly picks up tne receivar the phone en t ars state Caii active 6, in whch voice ■ commands are 
?e not aotlm \i, hmm/m, tha aser says *Canosl* ? tfcs caii will not baasiah^s:hed : but tha phono: wiit go, as -shown in Fig. 
3 : tnto @&t* sntormpt 7. whereupon the phone will respond ''Operotion interoptcd". This & iotbwed by: an immediate 
transition to-state Voice oontoi E vybarcopoo the: phone will r^ap^d.* Voice eontroraellve":. This is hj^her .toisovved by 
an immediate transihomte^ ueor interface. .s©< Core state- &■ Use of the ♦Cancel. 55 

commend is show In- Re, 3, whfch. on the te^and side ats iha -states in *<hteh the' "Cancel command may he 
** used, the eaquenea of .actions- invoked by the command is always the : same, let n be : {K>ln&tf out: that the ^Oanocf 
.command can bo used In ateioetasi situations, 

3 .ancia ateo ehow si&ts • Dh-eofc trarooiy • 3S- which- 1 betels- p- ximrMmlam ■■mm%®mmt according to 
tm invention- : its use will be daeeabad &tfer. 

If th&tmc^m wm ooosiidored mcmmx mi^'Oign ^\m§4 l^m^md, m-8tea®m.to Fig. £> by state Verttidahoo 
: ^ Upon enterif^ thtsr^^a the . phono responds *Vtes the. numbft* and mm- lists the .mco^nt?ed sequence of d^its. in 
this v^y the .aster b SeitO : knew tii.at there, may have occurred an error sn ?he : phone mmine?' racognsjjoa.. So. the tJeer 
iriu;5t pay special ath^iUon when t^tan:lng h?®m vnoxgnimti sequence of:dk^is : . H«3Vi«g tletoni^d to lha pti»n:e"e r^eponae 
ihaasar mey answer' atf oar or "No°, lithe ^eer ana wars, ^Yes*, tt^&f .^toyows- a'hms&on tD^^fatp Die^jncj 9.. Upon 
antehng thi$ ; aiaie ?ha phone jeeponde "Dalian* end the eaH m\{ he established. Again, , the w rnay interrupt the 
action by spying "Caacei" before tho cabled p^riy picks ep the r^ealvet; If ihs usor in $tata Vesication S an^wort? s No\ 
•he phone will 90 Mo e^ato Veice con;roi 2, wharefrom it w;;i cont^nu^ as described: above: 

it the recognition laired, the phone wisi go into siate Digit d^iiing 11 30. Then the phone mil respond tracer agsin, 
pieaseh States Dpt dialing is 10 and Dpt : dia^ng 4 are identical except im the oass of fa^d recogn^jon. in the cas$ 
of faiied rocpgnlt^on.. sfeua Digit dr<mng \\ 10 is fo^owod by state D^it. dialling It! V . Upon aa^flng state Digit dialing 
& it\ 11 tho phone toeponds ^rjmbor again, picaso\ Sta^e Dinst diaiiino mn and Digit dialing I; 10 are identical except 
for iha ca^e of faited recogn^on. In the oasa of tailed ^cogiVmon : stato Dip dia&ng.m v\ m iot&md by stats Dk$ 
error 12. Uponanl^ringetate DigiJ error t2th^phoo<:i ras^Xi0-s "Unahse torecognt?:o numb^% flowed ey an ifWj0d^te 
transition to eiato Vosca cont-oi 2 

^any of the states hcw« tirne-oiit ilmite, and w?"«an ihese bmns are axo^adad the phona a.L^ornailoalty aniers the 
v55" basic: ataia of the voici5-a>niro:!iad ueaf Interface, ie. Cor^ stete 0. This operation is iiiustfat^d In Fig. The traneitbn 
occurs via eiata Tin^a-oei 36. Upon antenng: stata Time-out 36 the phone responds ^me-Out* . f oilowed by an rnniadiate 
tfansjhon to state Vo;ce cont-o- 2. 

In Fig. S ; on tha len-hand side : it is iistad the states thai have a maxtrnam timeout Hmit of S saconds. The time- 
oct limit is considered axoaeded:^ tha esor has. act. uttered a command {or an identifier to ba stored) in 5 seconds, in 
a'a. tha uppm part of Fig, 6 it is Hsted the sustos that hava a fmadmum tima-oat ^x;it often eeconds. ff tha user has not sn 
tan seconds started'lt^.diaiog, the tima-oet l?rn?t ie nonsj:dered exeaadad. 

R^tern ffom tha dasio^tafa of the voioe-'Coniroiled aeer interface, ie. Core mm 3,tateiaphone.-opafai:ion.^tho^t 
votes: control (state Normal: phone tiean occur either thtoagn the p^hrb^ori scqa^nce no. 2 or mm m adiustabia 
ma>i;rrvjm tiroc-ota im^it is sxoae^ed, Tna transition ia soowa in Fio. 'V. 
^ Uii- known that correct::^ a phona mm\bei aftar^rds using aaariasof voioa. commands is v-e;y taaor:oi;s indaed : , 

It nae dean consildarad so Jahoriaea that sash a precede m has not baan included in th«- user iniadace:. On trie other 
hand, "it. wouid bo quita : .easy tocooooia phona nt^nbar assingoniy i>ne voioacon^nand. Ttirs. ^hv^nikffv rr^.kes. pos-sibfe 
aaeh aa oparaticn. Nox;t ; we^wiltOi^osscorractio?^ w^trt rafaranoatGFi:g:..4. : 

Fig. 4 is a a etata dlagmm it iestrating phone numbercorraction, 1'ha correction can be done ^n Iwo diffarani ways. 
^ In the first way. the year indicates aiready when making the caii that the phone shoeid search the moraory tor a digit 
.ssquence thai best matches the phone nambar provided by the osar. In other words, the raeo^ni^ad digit sequence 
la repteced with a basi nistching dig:it ssquartca faend iron; the nisnsory. This ia done. It the esar in states Digit dialing 
4, Digit dialling iit 0 and Digit diasiing \\\ n anda the digit saqueoce with oomnvand "Check* Instead of command ,: Diar, 
Attar command ""Check" there follows a transition to state Check memory 36 whereupon the phone responds ^Dlaijing"' 
and ;^sts th a digit, saquenc^ found from the memory. If : after that, the user: does not respond wit h : -com mstnd ^Gancat*, 
the oaii wift be a^tab^shed The: purpose ot thialunotionds to make the phooe'a mcognltion task, easisrv.tn^s improving 
the probability ot eodsng the correct phone, number.. 

Wo . con also consloor a casa in; which the user remenibem thai the phona number '^ -OSi -1234 687 buMs. not quite 
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certain whether* he or she rsro&mb«r$ • It oo^est^ The user-thon : iB§ues-& voles -command *Uim \hrBB.om om i\vo 
ihtm lour five srx seven check" Aftsr the -Check" command 'there follows a transition lo state Check memory 35 
whsj'e^pon the phorse responds TDialirno" and l^^.t^^-digjl sequence found from memory If th& phone dkhnot find 
the number provided by the ueec, but did fldd eg. 931 -1233 567, ?t responds with dialog *DiaHmg nine ihtm one one 
$ two threo three &ve six sevenh jf the user then does not respond with "Canoef, fhe cM wiii be oafebtsshed. 

fn the second way< the. user may use the *Gheotd .command: eisc ;n states. Doling <NS> 5. and-- .Vanfki^on : a ? . 
whereby the recognised and reproduced digs sequence is replaced with a. bfcst retching d*g& sequence found from 
the memory; The *Cheok* : command causes ifaes^tion to state Check memory 35. and the proced<.eo goes :on as 
deschbed above. 

?e The voiee-eontro:led telephone -.us®?- Int&daos desonbed above istwo-direotionaf, te. voieo eop-troands can be oitfan 

to the phone and the phone responds -o the commands vvfth answers. These answers may be voice answers, in which 
case they are generated by a speech synthesl£ec or they may he^ recorded In-the-phsrwe memory in: advance: - Ad- 
vontogooeaiy, :.a voioe coding, meshed may be. used' In- etohng : fha voice ane*vore so reduce the amount of memory 
required byloe foee^ing. The phone ^msy- also, give the answers using an o?hef-.to^sJion m^hocS;known in the ah, 

ts such as. e dicp&ty device or e slgnai tone. 

The method: according fo.tbo invention m®y a&o he .applied, in . a ono^ireefloeal eaer letodaoeln which the w&? 
■tmmv®$ im^xmphom.-m infomrafe^orsc^miing ?h& daing procedure: tieuchaphone selects inste^otthe phone 
number provided by the user th ^number, inthe memorythet bealmatches it it its. only, after the m\\ haebaen established 
thatthe oaer-wit;: know which numberhe or she. has eaffad. 

■'2$' lathe uae? infadaee &ocorclin.§ fo.ihe iinverstioe.if: can beased erther cc^neete^tword rs^eogeslson or related vyord 

recognition or both, 

tbss essentiaf &> the invcnborr that; a- phc^e employing the year ^teenee according to the Invention incitxiee.a 
memory km which phone numbeta: erf;.. stored. By phone numbere it se ax;ant ail characters or character sequences 
thai: are u*ed to:r identify in<j the eaiied pady in ihe cesl ea t-up phaee.. Thie memory may be ifmpsemented in nTany wvays: 

^ the memory may: be ar?ange^-.td • r^mb^.^^^phon^bOf^s;- in- caee the. uear himself or hereof sepereteiy stems 
the numbers in li The memory may aiso ope rale a^om^fbasiy so thai me phone elopes in th^ memory nembefs to 
: which- a suGeessfef ca?l has bean :made. Both, memory iypes : can also be :^eed in paraife:;. The memory may be la^y 
Ih^psnd&ni of the ^oioe meordlng .memory aeed m. cmnzcmn wi^h the vo^ce^ontrosied dialing. . 

In ihe: examples above was used one oheek command <r chcekT. on the baeis of which the phono- compares the 
phone number provided by the user to ail phone number in fhe memory. A second embodiment oi the ^nyention uses 
more esemeseed eom-viarvds for ihe seme perpos-e h m known ihaf a t elephone apparatus maintains in its memory a 
im of the moe! p ; Gpusaf ; : or moe? fmqaenf^y used, phone nembars, ia a iie! in which the first phone number ie the number 
tha^ has beee used roosl of tee. fotiowed by other num hers amsogod m an order based on the f reqaeosy of their use. 
According So fhe invention, the eee* can iriS^i-ad of the con:fnand *eheok* .^eue a the cort^man-d b-ey aufrxiers^, 

^ whereby the phone wilt use as the.inridamentaj set iot recognition o?^ly ihe im mostpopuiar phone r^umbera.. Simiiarjy. 
the command: hast numbers''' instead of ^beok* m^ry eause the phone to use as the tnndamental sef tor reoogniiion 
■oniy a eenajn number .ot most reoentiy- used .phone.nernbors. Corresponding mstnebons to theTimdamenhsi: set'ean 
be made in many ways, 

Above tt has been diecuesed the method according to the invention and a user interface lor a telephone apparaf ue 
empioying the method aeeording to thoJnventiom: Acoording 'to the c^sma eat lohh later, the : inv:erition is also, mfatad 
te a tofophono:epparatus ■ employing -she melhod according to the !nvamiori,A : s;mpi^ed blook dia^rajn otthe teiophone 
app^r^e^ is shown in Fig. 6. iirnoiodee a.eontrol block CTRL tOr which centos the operation of the telephone 
:a.ppa;Bfe^:and a. me mo \y block MEM 102 : into which phone number,, voice recordsngeand : aiphane:Tteho. character 
eequences can beetored. The eserdeiivorBOon^manoeand^haraoter eeqaenoeelom 

^ through a microphone 104 or as pustfvdeiton ,comma?xia ih:reu^h the keypad 103, To recoges^e the coe^mande the 
iefephone apparatus indixiee. a ■mmmsnd iriterpre^:r-bfock:OOMM' INT lOS. Pof eomparino eh^racter sequences: and 
eefecting the correct d^e^cte:r::eera.ieeee-^n th« w^y aoeo;xi;nq ki. the. invent ion the leiephone apparatus :neiudee a 
comparik^ block COMP 108 and a sdeetion bk^k PICK 107. The commsshd intefpr^bi; eorepar^on. ar-d eeJeoh:on 
biocka 103 to TOT end a memory managament : biook::M€iVr.MAN: 112, which stores phone nembere in memory and 
re^de then? from memory ere adv^nh$geous:iy. imptemented as- pah of. the controi btock 1 01 - Jo produce voice signals 
the telephone apparatus incudes a speeeh synthesiser SVNT i OS: and a loudspeaker 108 . lb produce dismay signals 
the teiephoee appafatus inchidee ardssp^ry duvor block DtSP art and .a. display ttO. 

By means of. the snventiorv the reliability of dlailing eased on voice foc^gnit^ interfetee 
is made more user^riendiy. WithJhe Invention, new useethendiy soaferee can be infrodeoed also in ; th^ use oi a user 

^ ietedece b^aed on push-button commands. 



EP-0 7W128-A2 



Table 1 



■Coding cif-i^fe-phoh^s-^ieiio.gs- 




p40 


i ^umtsej; ptess* | p41 




■P44 




\ ""Unabte to rsco$n&s number' 


p46 
p48 
pSO 


H1'm&-ouf | p4? 

pteasa* | p49 ■ j 

*unab& to z&esQ&k&mfm*' j pS3 


: "lino OfXJn 1 ' 


, , , 

p$4 

pSB 


■En/or in. savfeg"' | P$&- 


; ' K N : ams again; pfa&sa* 


p5B 





v refers- 'to S'xyi^O, ^ yt:vf>* fSL«"ttbs>f 



Tabfe2 




Table a 



Coding o- other (ran aft to cood&ons. 




I tso 








182 




! 183 




! t$4 




; ^85 






End. with delay, 6 s 


i tS? 


i Endwimdeiay, iOs 


| tse ■ 


' End with delay. $ fnirs (adjus.) 


j 189 


! CO^CtlO?': OK 


190 


Similar to amihw voic* k^nt 


j Si 




t92 




i 198 



1 . A ft* £• Shod lot cofittoWlr^ <s telephone* ap:> ; ii: ; -:^j$. wh*cM $fsc§yds$ 
- . a; ccrtiroi w\{ pOi) eontfOSjng h operation, 

■ ~ m®m ^nm$ :O : 02) im ^p^om numbers. m ^hmmtm . mmm^ 
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- means (;10S : 104, 105} for gtffoa m$. commands • given . by ma user to said: control unit, 

sawhioh the user provides a- character ssqs&nce to e&id to&phone apparatus to jdeni^y tne intended 
eha^aoteised in thai 

& m n the ijseraleo delivers a check command \o sasd Stephen s? apparatus an das a response to $a*d dnaok csmrnasd 

said oomros urtfi compares said character sequence to corresponding character ssqaoncoe stored in said-storage 
tvmm and safoets for tdapnone connection csslftbl&m&nt ihsi chancier seqaano^ among the comp&nxi cta&ct®f 
a-rxiaoacss stored in said aKaage o^am; *vhk:h best mafche* aa*d character accu^anca daliycfcd horn tha a sar to 
. im leiephons appar ate; 

?e 

a, Tha o^athod of claim % mmmmm^ \H fm. gfe^:^ charactor aaqy enm, whfeh m d&imrm Xo \h® 

a^ephone apparatus,, as a : vQle.e command, 

;3,. Tha methedofe^^ 
s& ae a eom*nuoim digit stance.. 

as separate dl^te^auasng hetw^en lodividuai digtiia. . 

.& Th& method ohciasra 1, . ofoaoaol^i£S£S ia that -user ajvae s&j&x&M&sm ■eaquence,. ^&fc&-:<&!*v$fed Xmn tha 
uaar to the telsphona apparatus-, aa a plash -button conifasiad. 

Jim method of my ana ol: -ha pr&ceding cjaims, chmmivrtesd. in thai aaM teiaphone apparatus frductes indication 
rneaa* HOB, 109 : 110. 111} to provide tha aa$r yvift inton-nation r^ated Jo calli^tfishms^ and indicates to this 
us&r-aftsr said coatpanson vuhlsft one of ths character ^equancas stored in said storage maane was. sailed for 

7\ Tha rn^thed of ci&iro 6, oh&r«e*#f&ed m thai aa*d ^lephona apparatus produce said indioa- bn as volea ino'i-cailoo, 

z$ & Tha method oteiaim 6 of ?< cft&tmt&riz*& in that said telephone apparatus produces said indication; as display 
mdicatbn:, 

9. The ffteihod ot any one of the pracsdlag' c&sims.. chaf«?5t«r^a ia \h&\ th?5 mev d&iwem ?^ld ch^ck command to 

mid telapbona apparaU^ b^tora bapjna ^alat^Bhiag ih& tmphm® connpatloa; 

1& Tha method os any c**<s of o^lms 1 io 8: ©h^rs^i^Ja^cl In that tb'« uas? d^i^ara sasd check command to satd 
tai:?sphona. apparatus, altar it ha^:.bagun astab^hingites tafephoac coaniactsoa. 

Tha- method of any - on^ -ot owc^dmg- ckmis; &kmmt®tiz®&- in that. In: it said tsbphon^-apparafea:a : Eao a?Jto- 
maiical^ stores-, tha phone number m aaid storago. means ■w:hoa:-said:felephdne apparaias has : .a.t^phdn^-con- 
neciioa ^o a iaiopfiona appa?atua : klentiflsdfey the phona nan^bar tn question. 

!h« -method of : any : ona ol.the:pracod^g csasms. ehara<st«rfe«d In tnal=a itlb-e user aiso atorca phon^ aumbamln. 
:said ^toraga m^ana ^Nan e^c cair^ mads tbrough^ aa^d tasapt^oao appamlij^ to-lha nambof -m ^u^stion. 

The method ot : 'shy ona -.of lha procading clasrna, ch«rsfttssfSz©d in tnai as a response to said check aomrnand ^a^d: 
c<«?ttf o5 L^^t company $ja:d aha-acto^ -$^quanc:a pf ovkicci bv ihe aac? to nin^^ck^ofraapc^ncljnp chafaatn: ^nqaancas; 
stored to ^aid :atOf aga a^aris. 

Tha method of any ona of lha pmcadsng eiasma, charact^^d in that aa a raaponsa :to said aback command safd 
con^a>5 ^ni! compares aaid characiar ^aqu?jnca piovid^d ay the L:sar 10 aoaic of al? said con"eaponding charactar 
sequences atorad In aaid ^toraga means. 

IS. Usa oHha rnaihod of any one of tha pracadlnq ctaima in a.mobtla phona, 

m. A tolepnona . apparatus- which feclades 

a control- unit iA OX } con tf oJiing 'its operation. 



12. 



13. 



14. 
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~ •stooge means { 102) for .storing : numbers. as character ssquenc^and. 

m&arss { t OS, 1 D4, 1 OS; for delivering. commands and character saqa&noss prov^^:.by : the .O^s'rt6-.s^d :; o6r5frdl 

unit itcn, 

Mmmsimimd in that if alao Inciudas 

v jrms |10S. 104, 1 05} te* delh/anng a check raxrariar^ ton ih^ ijw to said cookoi unit 0 01 V 

* . .means (1 06} for ecxapahng a character ^quartoc -providsc? by sh® user to corresponding pha raster Sixujeocss 

stored said -storage Hasans (102) as a response to sasd check; comrr^jnd, a?>cl 

(1 07) • tor sstecfcinglor • l&fephofid- .o^*m<scfeJ- asiablsshms^Uhal: character sequc-neo among tho com- 

p&rsd character sequences saxad In said siofago mams (102) which bosirrumbas said character soqisonce 

ddivsrsd from tfr& user to i.hs -^aphona apparatus. 

IT, The telephone apparatus of claim 16, charssten»©«i m that k l^mmm nwana (105} -for rscognking speech, 

10, ' Tfrs- t^^pho?>e::ap^i^y^- of sl&im- m th&tJt *n#xb$; mssns (lOSVfor r^cogn^jngoon^nuoi^ 
spoken dpi ^qaoncoe. 

m. TN- .ta^phon« ^pparat^ Dl-c^r l7 or ^.^mm^mi. tetfw* it $nd&cfo$. m$$.d§ (1 05} for rscosnfeio§ dfc$ 
saqaoncas; spoken one d*ah ai a hraa 

im 1 i:p v 11 1 } la provkfe tof^ user ;la:fermatlo?i re^edlo^ha m mtmmmmt 

m ■ Tho le&phono apparatus ,of <?^r^^m@a m ■ .& Jnciadss m$tf$ (i;8& mi for producing- a. speosh 

:3: ? :g:na : L 

m Tha ss&ph^-ia^ phara^^r^ jh mat It k^lud^ m^ns; {li.O.: Ti t} mrptmum§: : & 

d^p?ay >a^ - . 

m, rrts tm$m& apparatus of wy/im .of - cialnia 18- to:-2g,.<?ham^r^^d h that it fefe^.m^s imymt mi^ 

connachon to a telephono appan^as danced by tha phone numbs? m oaastjon.. 

M« The telaphohe apparatus of any one of ciaims 1 6 lo 23. chsraclsn^d in that it iacfedaa moans 11.1 m lor mt'm 
a phona nun^ba? in said: ^o?^ge. meana it 02i whan- no call Is made though said tcfaphone.appa^^s to .the namaaf 
in oa option. 
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